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(57) ABSTRACT 

Described are a system and method for broadcasting Write 
requests to a plurality of graphics devices. A different 
address range of graphics device addresses is associated 
With each graphics device of the plurality of graphics 
devices. A controller receives a Write request directed to a 
memory address and generates a plurality of graphics device 
addresses based on the memory address of the Write request 
When the memory address is Within a particular range of 
broadcast addresses. An o?‘set may be applied to a reference 
address in each address range associated With one of the 
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device addresses. The Write request is forwarded to each 
graphics device of the plurality of graphics devices associ 
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GRAPHICS-PROCESSING SYSTEM AND METHOD 
OF BROADCASTING WRITE REQUESTS TO 

MULTIPLE GRAPHICS DEVICES 

FIELD OF THE INVENTION 

[0001] The invention relates generally to graphics-pro 
cessing systems. More speci?cally, the invention relates to a 
graphics-processing system and method of broadcasting 
Write requests to multiple graphics devices. 

BACKGROUND 

[0002] Rendering computer graphic images is a computa 
tionally intensive process, involving numerous calculations. 
Any optimiZation to the rendering process can improve 
performance. One improvement is to share the computa 
tional Workload betWeen a central processing unit (CPU) 
and a graphics-processing unit (GPU). In typical computer 
graphics systems, the CPU sends commands and data to the 
GPU in order to direct the rendering process. From the 
commands and the data, the GPU renders the graphical 
image, object, or scene. As another enhancement to perfor 
mance, some computer graphics systems have tWo GPUs. 
By operating in parallel, multiple GPUs can accelerate the 
rendering process by sharing the rendering Workload. For 
example, the GPUs can each render a different portion of the 
image, Which one of the GPU subsequently combines to 
produce the ?nal image. 

[0003] To support multiple external GPUs concurrently, 
hoWever, the CPU needs to communicate With each GPU, 
often sending the same rendering commands and data to the 
GPUs. As are result, many cycles of CPU operation and 
bandWidth of the CPU bus are consumed transmitting dupli 
cative information. Occupying the resources of the CPU and 
the CPU bus With such duplicative information prevents 
such resources from engaging in operations that may be put 
to more productive use. 

SUMMARY 

[0004] In one aspect, the invention features a graphics 
processing system comprising a plurality of graphics 
devices. A ?rst one of the graphics devices issues a Write 
request to a memory address. A controller is in communi 
cation With the plurality of graphics devices to receive the 
Write request from the ?rst one of the graphic devices and to 
submit the Write request to each other graphics device of the 
plurality of graphics devices When the memory address of 
the Write request is Within a particular range of broadcast 
addresses. 

[0005] In another aspect, the invention features a graphics 
processing system comprising a plurality of graphics devices 
and a processor submitting a Write request to a memory 
address. A controller generates a plurality of graphics device 
addresses based on the memory address of the Write request 
When the memory address is Within a particular range of 
broadcast addresses. In addition, the controller applies an 
offset to a reference address for each graphics device When 
generating the plurality of graphics device addresses and 
forWards the Write request to each graphics device associ 
ated With one of the generated graphics device addresses. 

[0006] In another aspect, the invention features an inte 
grated circuit chip set comprising a plurality of bridges, a 
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register for storing an offset value, and a controller. Each 
bridge is associated With a range of graphics device 
addresses for communicating With one of a plurality of 
graphics devices. The controller receives a Write request 
directed to a request address and generates a plurality of 
graphics device addresses from the request address When the 
request address is Within a particular range of broadcast 
addresses. The controller applies the offset value to a refer 
ence address for each bridge When generating the plurality 
of graphics device addresses and forWards the Write request 
to each bridge associated With one of the generated graphics 
device addresses. 

[0007] In another aspect, the invention features an inte 
grated circuit chip set comprising a plurality of bridges and 
a controller. Each bridge communicates With one of a 
plurality of graphics devices. The controller receives from 
one of the bridges a Write request directed to a request 
address and forWards the Write request to each of the other 
bridges When the request address of the Write request is 
Within a particular range of broadcast addresses. 

[0008] In another aspect, the invention features a method 
for broadcasting Write requests from a processor to a plu 
rality of graphics devices. The method comprises receiving 
from the processor a Write request directed to a memory 
address. A plurality of graphics device addresses is gener 
ated based on the memory address of the Write request When 
the memory address is Within a particular range of broadcast 
addresses. An offset is applied to a reference address for each 
graphics device When generating the plurality of graphics 
device addresses. The Write request is forWarded to each 
graphics device of the plurality of graphics devices associ 
ated With one of the generated graphics device addresses. 

[0009] In another aspect, the invention features a method 
for broadcasting Write requests from a graphics device to a 
plurality of graphics devices. The method comprises receiv 
ing from a ?rst one of the graphics devices a Write request 
directed to a memory address, and forWarding the Write 
request to each of the other graphics devices of the plurality 
of graphics devices When the memory address of the Write 
request is Within a particular range of broadcast addresses. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] The above and further advantages of this invention 
may be better understood by referring to the folloWing 
description in conjunction With the accompanying draWings, 
in Which like numerals indicate like structural elements and 
features in various ?gures. The draWings are not necessarily 
to scale, emphasis instead being placed upon illustrating the 
principles of the invention. 

[0011] FIG. 1 is a block diagram of an embodiment of a 
graphics-processing system in Which aspects of the inven 
tion may be implemented. 

[0012] FIG. 2 shoWs a block diagram of an embodiment of 
core logic used to broadcast Write requests to a plurality of 
graphics devices. 

[0013] FIG. 3 shoWs a block diagram of an embodiment of 
an I/O controller for translating a request address of a Write 
request into a plurality of addresses used to forWard the Write 
request to the plurality of graphics devices. 

[0014] FIG. 4 shoWs a block diagram of a memory map 
including a broadcast address range and plurality of graphics 
device address ranges. 
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[0015] FIG. 5 is a How diagram of an embodiment of a 
process for broadcasting a Write request to the plurality of 
graphics devices. 

[0016] FIG. 6 is a How diagram of an embodiment of a 
process for translating a request address of the Write request 
into a graphics device address. 

DETAILED DESCRIPTION 

[0017] In brief overview, embodiments of the present 
invention provide an optimiZation to a graphics rendering 
process in graphics-processing systems having multiple 
graphics devices (i.e., GPUs). A dedicated range of memory 
addresses, referred to as a broadcast address range, functions 
as shared memory, i.e., memory shared by the multiple 
graphics devices. 

[0018] When an incoming memory Write request has a 
request address Within the broadcast address range, Whether 
that Write request is from a central processing unit or from 
a GPU, an I/O controller forWards the Write request to each 
of the multiple graphics devices. (When a GPU is the 
originator of the Write request, the I/O controller does not 
forWard the Write request back to the GPU.) When deter 
mining the graphics device addresses to Which to forWard 
the Write request, the I/ O controller can apply an offset value 
to the request address. Programmers of graphics driver 
softWare can use the ?exibility provided by the offset When 
mapping broadcast addresses to graphics device addresses. 

[0019] Accordingly, the originator of the Write request, 
i.e., the CPU or GPU, does not need to transmit duplicative 
commands and data to more than one graphics device; the 
I/O controller assumes the role of generating the Write 
requests for the multiple graphics devices. The results are 
reductions in overhead for graphics driver softWare, in CPU 
Workload, in system bus traf?c, and in CPU poWer con 
sumption. 

[0020] FIG. 1 shoWs an embodiment of a graphics-pro 
cessing system 10 Within Which the present invention may 
be implemented. The graphics-processing system 10 
includes a system memory 14 in communication With a 
processor 12 (eg a CPU) over a system bus 22. The 
processor 12 can be a single or multiple processors operating 
in parallel. Examples of processors for use in the practice of 
the invention include Pentium 4 processors of Intel Corpo 
ration, Santa Clara, Calif., and K8 processors of AMD of 
Sunnyvale, Calif. Various examples of graphics-processing 
environments Within Which the present invention may be 
embodied include, but are not limited to, personal computers 
(PC), Macintosh computers, Workstations, laptop comput 
ers, server systems, hand-held devices, and game consoles. 

[0021] The processor 12 is also in communication With 
core logic 16 (also knoWn as a North Bridge or as a Memory 
Controller Hub) over a processor bus 24. The core logic 16 
can be embodied in one or more integrated circuits of a 
chipset. The core logic 16 is in communication With a 
plurality of graphics devices 18-1, 18-n (generally, 18) over 
bus 20 and With a South Bridge device (not shoWn) over bus 
27. Generally, each graphics device 18 is a graphics card 
having a graphics-processing unit (GPU), not shoWn, for 
rendering images based on commands and data from the 
processor 12. The principles of the invention also apply to 
graphics-processing systems With more than tWo graphics 
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devices 18. The bus 20 can include one shared bus or 
multiple separate busses betWeen the core logic 16 and the 
graphics devices 18. In one embodiment, the bus 20 includes 
a PCI-Express bus. 

[0022] Through commands and data (e.g., for texturing, 
shading, lighting), the processor 12 instructs the graphics 
devices 18 to render an image for display. For storing pixel 
data associated With the rendered image, each graphics 
device 18 also includes graphics memory 26 (e.g., a frame 
buffer). In other embodiments, the graphics memories 26 
can be part of the system memory 14 or combined in a single 
memory region accessible to each of the graphics devices 
18. 

[0023] In the graphics-processing system 10, different 
con?gurations for the graphics devices 18 include parallel 
operation and primary-secondary (i.e., master-slave) opera 
tion. During parallel operation, each graphics device 18 
typically receives the same rendering commands and data 
(e.g., texture maps). For example, each graphics device 18 
can require access to the same texture map and receive the 
same rendering commands if the graphics devices are ren 
dering different sections of the same object surface. 

[0024] In a primary-secondary con?guration, one of the 
graphics devices 18 is a primary graphics device and another 
of the graphics devices 18 is a secondary graphics device. In 
general, the processor 12 sends commands and data to each 
graphics device to distribute the Workload for rendering an 
image across the graphics devices. The primary graphics 
device can then send the rendering results to the secondary 
graphics device. 

[0025] The system memory 14 includes non-volatile com 
puter storage media, such as read-only memory (ROM) 26, 
and volatile computer storage media, such as random-access 
memory (RAM) 30. Typically stored in the ROM 26 is a 
basic input/output system (BIOS) 34. The BIOS 34 contains 
program code for controlling basic operations of the graph 
ics-processing system 10, including start-up and initialiZa 
tion of its hardWare. In addition, the BIOS 34 contains 
program code for identifying and reserving a broadcast 
range of addresses for shared use by the graphics devices 18, 
as described herein. The BIOS 34 ensures that no other 
devices in the graphics-processing system 10 reserves a 
portion of or the entire broadcast address range for its oWn 
use. In brief, Write requests issued to an address that is 
Within this broadcast address range are distributed to each of 
the graphics devices (except, in instances of peer-to-peer 
communications betWeen graphics devices, such as during 
master-slave operation, to the graphics device sending the 
Write request). 

[0026] Stored Within the RAM 30 are program code and 
data 38. Program code includes, but is not limited to, 
application programs 42, a graphics library 46, and an 
operating system 48 (e.g., WindoWs 95TM, WindoWs 98TM, 
WindoWs NT 4.0, WindoWs XPTM, WindoWs 2000TM, 
LinuxTM, SunOSTM, and MAC OSTM). Examples of appli 
cation programs 42 include, but are not limited to, standa 
lone and netWorked video games, simulation programs, 
Word processing programs, and spreadsheet programs. The 
graphics library 46 includes a graphics driver for commu 
nicating With the graphics devices 18 and for implementing 
the capabilities associated With the broadcast address range 
described in more detail beloW. 
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[0027] FIG. 2 shows an embodiment of the core logic 16 
of FIG. 1. The core logic 16 includes a bus interface unit 80 
in communication With an I/O controller (IOC) 82. The bus 
interface unit 80 handles communications to and from the 
processor 12. The IOC 82 is also in communication With a 
plurality of bridges 84-1, 84-n (generally, 84) for handling 
communications to and from the graphics devices 18, With 
a memory map 86, and With sets of con?guration registers 
88-1, 88-n (generally, 88). Each bridge 84 is in communi 
cation With one of the external graphics devices 18 and is 
associated With one of the bridges 84. In one embodiment, 
the bridges 84 are PCI bridges, and each bridge 84 has a 
corresponding PCI con?guration space (i.e., a set of con 
?guration registers 88). 

[0028] The memory map 86 represents the available 
memory addresses in the graphics-processing system 10. 
The graphics-processing system 10 employs memory 
mapped I/O to communicate among the processor 12 and 
graphics devices 18 (and other I/O devicesinot shoWn). 
Each graphics device 18 in the graphics-processing system 
10 is uniquely associated With a different range of memory 
addresses in the memory map 86. Reading from an address 
in the address range associated With a particular graphics 
device causes data to be read from that graphics device. 
Similarly, Writing data or issuing a command to an address 
in the address range associated With a particular graphics 
device causes data to be Written to that graphics device. 

[0029] The memory map 86 also includes a particular 
range of broadcast addresses shared by the graphics devices 
18. A Write request to an address in the range of broadcast 
address causes the Write request to be broadcast to a plurality 
of the graphics devices sharing the broadcast address range. 
A read request to an address in the broadcast address range 
causes data to be read from one of the graphics devices (e.g., 
a designated primary graphics device). 

[0030] In general, each set of con?guration registers 88 is 
memory for storing values that determine and allocate the 
type, amount, and location of memory and I/O space that an 
associated bridge can use. One register in each set is for 
storing a base address. The base address stored in the ?rst 
register corresponds to the ?rst (or start) address of the 
memory address range (in memory map 86) associated With 
the graphics device 18. Each set 88 can also have second 
register for storing an offset value. The offset value stored in 
the second register corresponds to an offset betWeen a 
broadcast base address and the base address of a graphics 
device address range (FIG. 4). The offset is used during 
translation of broadcast addresses into graphics device 
addresses, as described in more detail beloW. The same or 
different offset values can be associated With the graphics 
devices 18. Alternatively, the offset value can be stored in a 
single register, i.e., separate from the set of con?guration 
registers 88, Which is used for determining graphics device 
addresses for each graphics device. In this instance, the same 
offset value is used With each graphics device. 

[0031] FIG. 3 shoWs an embodiment of the I/O controller 
(IOC) 82 including a request queue 100, a decoder 104, and 
a bulfer (i.e., holding register) 108. Read and Write requests 
from the processor 12 and from the graphics devices 18 
arrive at the tail of the queue 100, and the decoder 104 
processes these requests from the head of the queue 100. The 
decoder 104 is in communication With the memory map 86 
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and With the sets of con?guration registers 88. In general, the 
decoder 104 uses the information from the memory map 86 
and con?guration registers 88 to translate request addresses 
in the Write requests into graphics device addresses. The 
operations performed by the IOC 82 can be implemented in 
hardWare, softWare (e.g., ?rmWare), or in combinations 
thereof. 

[0032] FIG. 4 shoWs an embodiment of the memory map 
86 including a broadcast address range 124, a ?rst graphics 
device address range 132, and a second graphics device 
address range 136. ArroW 120 denotes the start (i.e., ?rst roW 
of addresses) of the memory map 86. The broadcast address 
range 124 corresponds to the range of request addressesiin 
Write requestsithat translate into the multiple graphics 
device addresses, or, in the case of a peer-to-peer commu 
nication, into one or more graphics device addresses. ArroW 
128 identi?es a base address of the broadcast address range 
124, arroW 138 identi?es a base address of the ?rst graphics 
device address range 132, and arroW 140 identi?es a base 
address of the second graphics device address range 136. 

[0033] Each set of con?guration registers store values that 
de?ne the base address location and siZe of each address 
range 132, 136. In general, each graphics device address 
range 132, 136 is larger than the broadcast address range 
124. For example, in one embodiment the broadcast address 
range is 32 MB in siZe, and each graphics device address 
range 132, 136 is 256 MB in siZe. 

[0034] FIG. 5 shoWs an embodiment ofa process 200 for 
broadcasting a single Write request to the plurality of graph 
ics devices 18. In the description of the process 200, 
references are also made to features in FIG. 3 (IOC 82) and 
in FIG. 4 (memory map 86). At step 204, a memory Write 
request arrives at the tail of the queue 100. Either the 
processor 12 or one of the graphics devices 18 can be the 
originator of the Write request. The originator addresses the 
Write request to a particular memory address, referred to as 
a request address. The decoder 104 retrieves the Write 
request after the Write request reaches the head of the queue 
100 and compares (step 208) the request address With the 
memory map 86. 

[0035] Consider, for purposes of illustrating the process 
200, that the processor 12 is the originator of the memory 
Write request. If the request address is Within the memory 
range associated With one of the graphics devices 18, more 
speci?cally, Within memory range 132 or memory range 
136, then the decoder 104 forWards (step 212) the Write 
request to the bridge 84 associated With that graphics device 
18. 

[0036] If, instead, the request address 144 of the Write 
request is Within the prede?ned broadcast address range, the 
decoder 104 translates (step 216) the request address into an 
address 148 Within the ?rst graphics device memory range 
132 and forWards the Write request to the bridge 84-1 
associated With the ?rst graphics device 18-1. The bridge 84 
forWards (step 220) the Write request to the graphics device 
18-1. Depending upon the current Workload of the bridge 84, 
the forWarding of the request may occur immediately or may 
need to Wait in turn. 

[0037] Because this Write request is a broadcast request, as 
indicated by the request address falling Within the broadcast 
address range, the IOC 82 keeps (step 224) the information 
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associated With the Write request, such as the request 
address, type of request, length, data, etc., in the buffer 108 
for an additional transaction cycle. During a subsequent 
transaction cycle, the decoder 104 translates (step 228) the 
request address into an address 152 Within the second 
graphics device memory range 136 and forWards the Write 
request to the bridge 84-n associated With the second graph 
ics device 18-n. The bridge 84-n sends (step 232) the Write 
request to the secondary external graphics device 18-n in the 
next request delivery cycle. Thus, the IOC 82 translates and 
redirects a single memory Write request issued by the 
processor 12 to the plurality of graphics devices 18. Steps 
224, 228, and 232 can repeat for each additional graphics 
device (i.e., a third, a fourth, etc.) in the graphics-processing 
system. 

[0038] The use of the buffer 108 is one exemplary embodi 
ment of a technique for holding the Write request informa 
tion for more than one transaction cycle. 

[0039] In another embodiment, rather than use additional 
transaction cycles to forWard an incoming Write request to 
multiple graphics devices (i.e., GPUs), during the current 
transaction cycle circuitry can push the Write request into 
separate queues, one queue for each graphics device (i.e., 
GPU). This alloWs a Write request to arrive from the pro 
cessor during each transaction cycle, provided the queues do 
not over?oW (i.e., doWnstream processing of the Write 
requests in the queues occurs punctually. 

[0040] FIG. 6 shoWs an embodiment of a process 250 for 
translating a request address of a memory Write request into 
a graphics device address. To perform the address transla 
tion, the decoder 104 uses the base address and offset values 
from the appropriate set of con?guration registers 88 to 
translate the request address into a graphics device address. 
It is to be understood that the process 250 need not folloW 
the particular order in Which the steps are described. 

[0041] In addition, it is to be understood that the base 
address is an example of a reference address to Which an 
offset may be applied. In general, any address Within the 
memory map 86 can serve as the reference address to Which 
an offset is applied, provided the applied offset generates an 
address Within the appropriate graphics device address 
range. For example, instead of using the base address as the 
reference address, other embodiments of the invention can 
use a different address Within the graphics device address 
range, such as the last address of the range or a midpoint 
address of the range. 

[0042] At step 254, the decoder 104 subtracts the start 
address of the broadcast address range from the request 
address. At step 258, the start address of the graphics device 
address rangeithe range associated With the graphics 
device for Which the graphics device address is being 
calculatediis added to the result of the subtraction. At step 
262, an offset is added to the result of the sum. The resulting 
graphics device address is Within the graphics device 
address range associated With the graphics device. In gen 
eral, the address translation is according to the folloWing 
equation: 

GDiADDRESS=REQUESTiADDRESSiBROAD 
CASTiBASE+BASEiADDRESS+BROADCAST 
iOFFSET, 

Where GD_ADDRESS refers to the graphics device address 
resulting from the translation, REQUEST_ADDRESS refers 
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to the request address in the memory Write request, 
BROADCAST_BASE refers to the start address of the 
broadcast address range 124, BASE_ADDRESS refers to 
the start address of the graphics device address range, and 
BROADCAST_OFFSET is the offset betWeen the translated 
broadcast base address and the base address of the graphics 
device address range. 

[0043] An advantage gained by use of the offset is to be 
able to map the broadcast address range to a desired section 
of the graphics device address range. Without the offset, the 
broadcast address range Would map to the ?rst address 
locations of each graphics device address range, potentially 
contending With graphics driver softWare that prefer to use 
the loWer memory addresses for other operations. With the 
offset, a programmer of graphics driver softWare does not 
need to align the base address 128 of the broadcast address 
range 124 With the base address of each graphics device 
address range 132, 136. 

[0044] When one of the graphics devices 18 is the origi 
nator of the memory Write request, the process of broad 
casting the Write request to each other graphics device in the 
graphics-processing system is similar to that described for 
When the processor 12 is the originator. Consider, for 
purposes of illustrating peer-to-peer communications 
betWeen graphics devices, that the graphics device sending 
the Write request is the graphics device 18-1 (FIG. 1) and 
that there are, in total, four graphics devices Within the 
graphics-processing system. Further, consider, for example, 
that the graphics device 18-1 is sending a copy of a texture 
map to each of the other graphics devices. The decoder 104 
retrieves, translates, and forWards the Write request to each 
graphics devicesiin a manner similar to that described in 
FIG. 54other than to the graphics device 18-1 that origi 
nated the Write request. Thus, in this exemplary graphics 
processing system With four graphics devices, the decoder 
104 translates the request address into three different graph 
ics device addresses in three different graphics device 
address ranges associated With the three other graphics 
devices. 

[0045] This address translation and broadcast does not 
apply to memory read requests from the processor 12 (or 
from the graphics device 18). In general, upon issuing a read 
request, the processor 12 (or graphics device 18) expects to 
receive one reply only. Accordingly, for a memory read 
request With a request address Within the broadcast address 
range, the decoder 104 translates the request address to one 
of the graphics devices 18 only (e.g., the primary graphics 
device) using, for example, the above equation described in 
FIG. 6, and forWards the read request to the bridge 84 
associated With that graphics devices. 

[0046] Although the invention has been shoWn and 
described With reference to speci?c preferred embodiments, 
it should be understood by those skilled in the art that 
various changes in form and detail may be made therein 
Without departing from the spirit and scope of the invention 
as de?ned by the folloWing claims. 

What is claimed is: 
1. A graphics-processing system comprising: 

a plurality of graphics devices, a ?rst one of the graphics 
devices issuing a Write request to a memory address; 
and 
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a controller in communication With the plurality of graph 
ics devices to receive the Write request from the ?rst 
one of the graphic devices and to submit the Write 
request to each other graphics device of the plurality of 
graphics devices When the memory address of the Write 
request is Within a particular range of broadcast 
addresses. 

2. The graphics-processing system of claim 1, Wherein the 
controller generates a plurality of graphics device addresses 
from the memory address of the Write request by applying an 
offset device to a reference address for each graphics device. 

3. The graphics-processing system of claim 2, further 
comprising program code for con?guring the offset applied 
When generating each graphics device address. 

4. The graphics-processing system of claim 2, Wherein the 
same offset is applied When generating each graphics device 
address. 

5. The graphics-processing system of claim 2, Wherein the 
reference address for each graphics device is a base address 
of an address range associated With that graphics device. 

6. A graphics-processing system comprising: 

a plurality of graphics devices; 

a processor submitting a Write request to a memory 

address; 

a controller generating a plurality of graphics device 
addresses based on the memory address of the Write 
request When the memory address is Within a particular 
range of broadcast addresses, the controller applying an 
offset to a reference address for each graphics device 
When generating the plurality of graphics device 
addresses, the controller forWarding the Write request to 
each graphics device associated With one of the gen 
erated graphics device addresses. 

7. The graphics-processing system of claim 6, further 
comprising program code for con?guring the offset applied 
When generating each graphics device address. 

8. The graphics-processing system of claim 6, Wherein the 
same offset is applied When generating each graphics device 
address. 

9. The graphics-processing system of claim 6, Wherein the 
reference address for each graphics device is a base address 
of an address range associated With that graphics device. 

10. An integrated circuit chip set, comprising: 

a plurality of bridges, each bridge being associated With 
a range of graphics device addresses for communicat 
ing With one of a plurality of graphics devices; 

a register for storing an offset value; 

a controller receiving a Write request directed to a request 
address and generating a plurality of graphics device 
addresses from the request address When the request 
address is Within a particular range of broadcast 
addresses, the controller applying the offset value to a 
reference address for each bridge When generating the 
plurality of graphics device addresses, the controller 
forWarding the Write request to each bridge associated 
With one of the generated graphics device addresses. 

11. The integrated circuit chipset of claim 10, Wherein the 
Write request originates from one of the plurality of graphics 
devices. 
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12. The integrated circuit chipset of claim 10, Wherein the 
same offset value is applied When generating each graphics 
device address. 

13. The integrated circuit chipset of claim 10, Wherein the 
reference address for each bridge is a base address of the 
range of graphics device addresses associated With that 
bridge. 

14. An integrated circuit chip set, comprising: 

a plurality of bridges, each bridge communicating With 
one of a plurality of graphics devices; 

a controller receiving from one of the bridges a Write 
request directed to a request address and forWarding the 
Write request to each of the other bridges When the 
request address of the Write request is Within a particu 
lar range of broadcast addresses. 

15. The integrated circuit chip set of claim 14, Wherein the 
controller generates a plurality of graphics device addresses 
based on the memory address of the Write request by 
applying an offset to a reference address for each bridge. 

16. The integrated circuit chip set of claim 15, Wherein the 
same offset is applied When generating each graphics device 
address. 

17. The integrated circuit chip set of claim 15, Wherein the 
reference address for each bridge is a base address of the 
range of graphics device addresses associated With that 
bridge. 

18. A method for broadcasting Write requests from a 
processor to a plurality of graphics devices, the method 
comprising: 

receiving from the processor a Write request directed to a 
memory address; 

generating a plurality of graphics device addresses based 
on the memory address of the Write request When the 
memory address is Within a particular range of broad 
cast addresses; 

applying an offset to a reference address for each graphics 
device When generating the plurality of graphics device 
addresses; and 

forWarding the Write request to each graphics device of 
the plurality of graphics devices associated With one of 
the generated graphics device addresses. 

19. The method of claim 18, Wherein the step of applying 
an offset applies the same offset value When generating each 
graphics device address. 

20. The method of claim 18, Wherein the reference 
address for each graphics device is a base address of an 
address range associated With that graphics device. 

21. A method for broadcasting Write requests from a 
graphics device to a plurality of graphics devices, the 
method comprising: 

receiving from a ?rst one of the graphics devices a Write 
request directed to a memory address; and 

forWarding the Write request to each of the other graphics 
devices of the plurality of graphics devices When the 
memory address of the Write request is Within a par 
ticular range of broadcast addresses. 

22. The method of claim 21, further comprising the steps 
of generating a plurality of graphics device addresses based 
on the memory address of the Write request; and applying an 
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offset to a reference address to a reference address for each 24. The method of claim 22, Wherein the reference 
graphics device When generating the plurality of graphics address for each graphics device is a base address of an 
device addresses. address range associated With that graphics device. 

23. The method of claim 22, Wherein the step of applying 
an offset applies the same offset When generating each 
graphics device address. * * * * * 


